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[Designation of Docinnent] SPECIFICATION 

[Title of the Invention] PROJECTING DIRECTION CONTROL 

SYSTEM FOR VEHICLE HEADLAMP 

[Claims] 

[Claim 1] A projecting direction control system for a 
veliicle lieadlamp, comprising vehicle-posture detecting means 
for detecting variation in the posture in the direction of movement 
of a vehicle and light projection control means for controlling 
the direction of optical axis of light projected from a vehicle 
headlamp in response to variation in the vehicle posture, 
including 

wheel-speed detecting means for detecting left and right 
wheel speeds and 

posture decision means for calculating centrifugal force 
from the left and right wheel speeds obtained by the wheel-speed 
detecting means, difference between the wheel speeds, and 
information inherent in the vehicle including vehicle width 
and vehicle weight so as to apprehend a rolling condition. 

[Claim 2] A projecting direction control system for a 
vehicle headlamp as claimed in claim 1, wherein the posture 
decision means calculates the strength of centrifugal force 
while the vehicle is making a turn by obtaining the product 
of the left wheel speed or right wheel speed and the difference 
between the left and right wheel speeds and multiplying the 
product by the ratio of vehicle weight to vehicle width. 
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[Claim 3] A projecting direction control system for a 
vehicle headlamp as claimed in either claim 1 or claim 2, wherein 
when centrifugal force acting on the vehicle is decided by the 
posture decision means to be great, a control range or a control 
response of the projecting direction involved with the vehicle 
headlamp is restricted. 

[Claim 4] A projecting direction control system for a 
vehicle headlamp as claimed in one of claims 1-3, wherein 
the posture decision means performs the process of deciding 
a turning direction from a sign indicating the difference between 
the left and right wheel speeds and wherein when the vehicle 
is decided to be turning to the left, the optical axis of light 
projected from the left headlamp provided in the forepart of 
the vehicle is controlled, whereas when the vehicle is decided 
to be turning to the right, the optical axis of light projected 
from the right headlamp provided in the forepart of the vehicle 
is controlled. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field to Which the Invention Belongs] 
The present invention relates to the art of preventing 
posture variation being misidentif ied as pitch variation, the 
posture variation being caused by rolling while a vehicle is 
maJcing a turn. 

[0002] 
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As an instrument for controlling the projecting direction 
of a vehicle headlamp such that the projecting direction thereof 
is corrected in response to variation in the vehicle posture, 
there is a known instriament for automatically adjusting the 
projecting direction of the headlamp (a so-called auto-leveling 
instrument) so that the projecting direction of the headlamp 
is held in a predetermined state even when the inclination of 
the vehicle changes . When applied to a headlamp system af fording 
a large quantity of light with a discharge lamp as a light source, 
such an instrument is effective in improving safety as glare 
is prevented from being directed onto oncoming vehicles. 
[0003] 

The height value of a front-wheel axle portion is presumed 
or estimated from the information obtained by one 
height-detecting means (height sensor) provided in the 
rear-wheel axle portion of a vehicle by the use of a predetermined 
expression, for example, and the pitch angle of the vehicle 
is then obtained so as to drive the reflecting mirror of a lighting 
device to negate the variation of the pitch angle whereby to 
perform correction control in order that the angle-to-ground 
of an optical axis of projection light is kept at a regular 
angle (see Patent Document 1, for example) . 
[0004] 

With respect to the driving condition of the vehicle, 
it is needed to distinguish between turning or slalom driving 
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and safety driving at a fixed speed that are different from 
each other (see Patent Docixments 2, 3 and 4, for example) • 
[0005] 

[Patent Dociament 1] 

JP-A-10-226271 (FIG.l) 

[Patent Document 2] 

JP-A-2000-233682 

[Patent Docijment 3] 

JP-A-2001-58539 

[Patent Document 4] 

JP-A-2001-191842 
[0006] 

[Problems to be solved by the Invention] 
In the conventional projecting direction control systems, 
however, it is feared that inappropriate projecting direction 
control may be perf oirmed in case that posture variation at the 
time of rolling due to the turning of a vehicle is misidentif ied 
as pitch variation. 

[0007] 

In the form (so-called one sensor system) of estimating 
the vehicle posture using the information obtained by one height 
detecting means (height sensor) , for example, the accurate 
driving posture of the vehicle cannot be captured when the output 
of the height sensor produced by rolling during turning motion 
is decided to be what indicates the pitch variation, so that 
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the correction of an optical axis of projection light cannot 
be made accurately as the behavior of the system becomes 
unstabilized. In other words, centrifugal force has to be taken 
into consideration when the turning motion of the vehicle is 
decided and as the centrifugal force is proportional to the 
square of speed and inversely proportional to the slewing radius, 
information on the vehicle speed and the slewing radius . However, 
the problem is that any system of detecting the slewing radius 
is not simple in configuration. 
[0008] 

It is therefore a problem to be solved by the invention 
to not only calculate centrifugal force from the information 
obtained on lateral wheel speeds with ease but also prevent 
vehicle posture variation caused by rolling being misidentif led 
as pitch variation. 

[0009] 

[Means for Solving the Problems] 

A projecting direction control system for a vehicle 
headlamp according to the invention comprises vehicle-posture 
detecting means for detecting variation in the posture in the 
direction of movement of a vehicle and light projection control 
means for controlling the direction of optical axis of light 
projected from a vehicle headlamp in response to variation in 
the vehicle posture, including wheel-speed detecting means for 
detecting left and right wheel speeds and posture decision means 
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for calculating centrifugal force from the left and right wheel 
speeds obtained by the wheel-speed detecting means, difference 
between the wheel speeds, and information inherent in the vehicle 
including vehicle width and vehicle weight so as to apprehend 
a rolling condition. 

[0010] 

Accordingly, as centrifugal force can be calculated 
according to the information involved with the left and right 
wheel speeds and information inherent in the vehicle including 
vehicle width and vehicle weight, an amount of rolling can be 
apprehended accurately from the direction of centrifugal force 
acting on the vehicle while the vehicle is making a turn. It 
is thus possible to avoid mis judgment on the posture variation 
accompanied with rolling. 
[0011] 

[Mode for Carrying out the Invention] 

The invention relates to a leveling instrument (so-called 
auto-leveling instrument) for performing projecting direction 
control that follows variation in the posture of a vehicle in 
a standing condition or a driving condition for the purpose 
of accurately apprehending a rolling condition while the vehicle 
is malcing a turn. More specifically, as rolling is brought 
about by centrifugal force during turning motion, the rolling 
can be converted into an amount of rolling by calculating the 
direction and strength of the centrifugal force and height 
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variation because of rolling can be prevented from being judged 
as pitch variation- 
[0012] 

Fig. 1 is a block diagram showing a basic projecting 
direction control system configuration for a vehicle headlamp 
according to the invention. 
[0013] 

A projecting direction control system 1 is provided with 
a vehicle-posture detecting means 2, a light projection control 
means 3 and a drive means 4 . In the case of an automotive lighting 
device, for example, a headlamp, a fog lamp, a cornering lamp 
and so forth may be cited. 
[0014] 

The vehicle-posture detecting means 2 is used for detecting 
a vehicle posture (including an inclination within the vertical 
plane in the direction of travel) at a standstill and/or in 
motion. In a known arrangement to detect variation in the height 
of a front- or a rear-wheel axle portion using a height detecting 
means, the rear wheel portion of the vehicle is provided with 
a height sensor so as to detect variation in the vehicle height 
involved with the rear-wheel axle portion and simultaneously 
to estimate variation in the height displacement of the 
front-wheel axle portion. 
[0015] 

The information obtained by the height detecting means 
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2 is sent to the light projection control means 3 and a pitch 
angle indicating the vertically tilted posture in the direction 
of travel of the vehicle is calculated, so that a control amount 
for use in correcting an optical axis of projection light from 
the headlamp 5 is calculated. In this case, the light projection 
control means 3 uses a computing means such as a computer and 
the calculations for working out the vehicle pitch angle and 
for controlling the optical axis of pro j ection light are processed 
with software. 

[0016] 

On receiving a signal from the light projection control 
means 3, the drive means 4 changes the direction of the optical 
axis of light projected from the headlamp 5 so as to tilt the 
whole lighting device or to drive optical components including 
a lens, a reflecting mirror, a shade and so forth. As an 
arrangement of performing the leveling control of the headlamp 
5 by operating a mechanism for driving (or adjusting) the optical 
axis of projection light, using a motor and its drive circuit, 
for example, there is some known form of tilting a reflecting 
mirror on the vertical plane including the optical axis. 
[0017] 

A wheel-speed detecting means 6 is provided to detect 
the speeds of the right and left wheels (see Fig. 2) . In other 
words, the speeds of the right and left wheels are detected 
separately and the information thus obtained is sent to the 
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light projection control means 3. 
[0018] 

As described later, the centrifugal force can readily 
be calculated from the information obtained by the wheel-speed 
detecting means 6 and information inherent in the vehicle such 
as vehicle width and vehicle weight. 
[0019] 

The light projection control means 3 is provided with 
a basic arithmetic means 3a and a posture decision means 3b 
(though these means are materialized with software using a 
computer, both means are distinguished from each other as shown 
in Fig. 1 for the sake of better understanding) . 
[0020] 

The basic arithmetic means 3a is used for calculating 
the tilted posture of the vehicle according to the information 
from the vehicle-posture detectingmeans 2 and obtains the vehicle 
pitch angle according to the height information obtained and 
calculates the control amount for use in correcting the optical 
axis of projection light, for example. In other words, the 
basic arithmetic means 3a calculates the control amount for 
use in adjusting the direction of the optical axis of light 
projected from the headlamp 5 slightly downward when the forepart 
of the vehicle body is turned upward and conversely calculates 
the control amount for use in adjusting the direction of the 
optical axis of light projected from the headlamp 5 slightly 
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upward when the forepart of the vehicle body is turned downward 
(the basic arithmetic means 3a having a role of calculating 
the basic control amount for offsetting the change of the optical 
axis of projection light caused by variation in the pitch angle) . 
[0021] 

The posture decision means 3b apprehends the rolling 
condition by calculating the centrifugal force during turning 
motion according to the information obtained by the wheel-speed 
detecting means 6. 

[0022] 

Centrifugal force F is expressed by F = (m'V'^2) / x (X'^2 
means the square of X), where m = mass, x = slewing radius and 
V = vehicle speed. 

[0023] 

That is, F can be calculated when V and x are Icnown with 
m as a- Icnown quantity but the problem is how to obtain x . 
[0024] 

Fig. 3 is an exemplary diagram showing a case where the 
vehicle malces a turn to the left and out of the arcuate arrows 
L and R/ L represents the locus of the left wheel, whereas R 
represents the locus of the right wheel. 
[0025] 

The signs shown in Fig. 3 mean the following: 
[0026] 

•CO = angular velocity around the center of turning O. 
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•w = vehicle width (to be exact, the distance between 
the left and right wheels) . 

•VL = left wheel speed (information obtained by left wheel 
speed sensor) • 

•VR = right wheel speed (information obtained by right 
wheel speed sensor) . 

[0027] 

First, VL and VR are expressed by the following equations 
using x, co and w. 

[0028] 
VL = T-co 
VR = (T + w) -co 

Thus the following equation is formulated when difference 
between VR and VL is defined as AV, 
[0029] 

AV = VR - VL = (t + w)-co - T-G) = w-co 

When CO is sought from the equation above, the following 
equation is obtained. 

[0030] 

0) = AV / w = (VR - VL) / w 

In the case of turning to the left, co ranges from VL = 

T-co to CO = VL / T 

[0031] 

The centrifugal force is obtainable from F = m-T-(co'^2) 
as follows: 
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[0032] 

F = m-T-co-co = in-T-( (VL / x ) • ( (VR - VL / w) = (m / w) -VL- (VR 

- VL) 

In this case^ the same expression may be obtained from 

F = m-VL-VL / X = m-VL-Ci) = m-VL- {VR - VL) / w 
[0033] 

As m and w are constants inherent in the vehicle and known 
constants, centrifugal force F is obtainable from the following 
equation with m and w as a proportional constant K. 
[0034] 

F = K-VL-{VR - VL) 

Thus the centrifugal force can ultimately be calculated 
as long as at least information on the left and right wheel 
speeds is available as VR - VL is made known from information 
on VL and VR. 

[0035] 

In the case of turning to the right, it is only needed 
to reverse the left-to-right distinction in the description 
above (by replacing VL with VR) • 
[0036] 

The posture decision means 3b calculates the centrifugal 
force F from the left and right wheel speeds and the difference 
between their speeds, andvehicle width and vehicle weight forming 
information inherent in the vehicle. In other words, the gained 
information involved with the left and right wheels is fed into 
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the posture decision means 3b where VL- (VR - VL) or VR- (VL -VR) 
is obtained and the result is multiplied by the ratio of vehicle 
weight to width m/w so as to calculate centrifugal force while 
the vehicle is making a turn. 
[0037] 

Although the amount of rolling produced during circular 
driving varies with the vehicle speed and slewing radius, 
centrifugal force is made easily obtainable only by knowing 
the difference between VL and VR, so that rolling can directly 
be converted into an amount of rolling. 
[0038] 

The slewing radius and centrifugal force corresponding 
to the left and right wheel speeds are checked in advance and 
the data is formed into a map or a table before being stored 
into memory, whereby it is possible to find centrifugal force 
simply from the known constants {m and w) and the left and right 
wheel speeds VL and VR according to the invention as compared 
with calculating the centrifugal force or the amount of rolling 
by reference to the data when turning is detected, so that 
processing is simplified. 
[0039] 

With respect to the direction of centrifugal force, the 
direction thereof is easily understood from the signs (VR - 
VL) or (VL - VR) and the strength of centrifugal force is also 
understood from the absolute value of (VL - VR) . Thus the 
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centrifugal force as well as the amount of rolling can be 
apprehended from both wheel speeds and the results acquired 
are sent from the posture decision means 3b to the basic arithmetic 
means 3a and reflected on the correction of the optical axis 
of light projected from the headlamp 5. 
[0040] 

The following forms may be cited, for example, 
[0041] 

(A) A form of restricting response to projecting direction 
control involved with a headlamp when centrifugal force acting 
on a vehicle is great. 

(B) A form of restricting a projecting direction control 
range involved with a headlamp when centrifugal force acting 
on a vehicle is great. 

[0042] 

In the form (A) , the information on the detected height 
is judged by the posture decision means 3b to be what includes 
much of the variation caused by rolling when centrifugal force 
acting on the vehicle exceeds a predetermined threshold and 
control response to the direction of the optical axis of light 
projected from the vehicle is slowed down (lowered) . This is 
based on a way of thinlcing that when posture variation due to 
rolling is misjudged as pitch variation, it is feared that a 
mechanism for driving the optical axis of pro j ect ion light quiclcly 
responds to the posture variation due to rolling in case that 
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basic control of the correction of the optical axis of projection 
light is performed without becoming aware of the misjudgment 
above and in order to prevent the evil effect resulting from 
the correction thereof, it is better not to move the optical 
axis of projection light frequently. 
[0043] 

Fig. 4 is a flowchart showing an example of control when 
turning is detected. 

[0044] 

First, data as to left wheel speed VL is acquired at Step 
SI and data as to right wheel speed VR is acquired at Step S2 
(this order may be reversed) . 
[0045] 

At Step S3, an absolute value of a quantity proportional 

to centrifugal force VL- (VR - VL) , for example, is obtained 
and compared with a threshold (hereinafter put down as a) . 
In this case, the threshold a is set to each car model and differs 
with the comparison value of m/w. 
[0046] 

When |VL-(VR - VL) | is greater than the threshold a. Step 
S4 is followed and when |VL-(VR - VL) | is equal to or smaller 
than the threshold a. Step S5 is followed. 
[0047] 

At Step S4, when the control amount for use in correcting 
the optical axis of projection light is calculated through the 
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filtering process of pitch angle data, too sensitive following 
toward pitch angle variation is suppressed by setting filter 
time (or detection time) longer. Incidentally, in such a form 
that the control amount obtainable by subjecting the data sampled 
within filter time to proper processing; for example, the control 
amount is obtained from the average value (moving average value) 
of an optical control amount within a predetermined time, based 
on which the direction of the optical axis of projection light 
is controlled, control response can be lowered by making the 
filter time longer (i.e., calculating the average value over 
a long period) . Although the filter time differs with the car 
model, about 10 seconds may be set as a standard, for example. 
[0048] 

At Step S5, the correction of the optical axis of projection 
light is made in accordance with the result calculated by the 
basic arithmetic means 3a. In the form of performing a 
pitch-angle data filtering process, for example, the filter 
time may be prescribed in proportion to the vehicle speed (as 
the vehicle speed grows greater, the filter time is shortened) . 
[0049] 

In the form (B) , the information on the detected height 
is judged by the posture decision means 3b to be what includes 
much of the variation caused by rolling when centrifugal force 
acting on the vehicle exceeds a predetermined threshold and 
the direction of the optical axis of light projected from the 



16 



headlamp is fixed to a predetermined direction or otherwise 
control tolerance is reduced. This is based on a way of thinking 
that when posture variation due to rolling is misjudged as pitch 
variation, it is feared that the projecting direction is directed 
in an unexpected direction in case that basic control of the 
correction of the optical axis of projection light is perfoinned 
without becoming aware of the mis judgment above and in order 
to prevent the evil effect resulting from the correction thereof, 
it is better not to greatly move the optical axis of projection 
light. 

[0050] 

Fig. 5 is a flowchart showing an example of control when 
turning is detected. 

[0051] 

According to this embodiment of the invention. Steps SI 
- S3 are identical with the respective Steps SI - S3 of Fig. 
4. 

[0052] 

When I VL- (VR- VL) | is judged to be greater than the threshold 
a at Step S3, Step S4 is followed and the direction of the optical 
axis of light projected from the headlamp is fixed to a fixed 
direction, for example, to a direction correspond to an initial 
value (initial aiming value) and a control value before turning 
(it is desired not to move the optical axis rashly during turning 
motion) . 
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[0053] 

When I VL- (VR - VL) | is equal to or smaller than the threshold 
a at Step S3, Step S5 is followed and the correction of the 
optical axis of projection light is made in accordance with 
the result calculated by the basic arithmetic means 3a. Although 
control is performed to keep constant the angle-to-ground of 
the optical axis of projection light or a forward range of 
visibility, the result decided by the posture decision means 
3b is not reflected on the correction of the optical axis of 
projection light. 

[0054] 

Fig. 6 is a flowchart showing another example of control 
when turning is detected and according to this embodiment of 
the invention, the direction of the optical axis of projection 
light during turning motion is fixed on the basis of the last 
control value involved with the correction of the optical axis 
of projection light or of the control value in the past for 
a fixed time. 

[0055] 

At Step SI first, the control amount (e.g., an amount 
equivalent to the position or displacement of the stroking amount 
of an actuator) involved with the optical axis of projection 
light is stored into memory, which may be done at predetermined 
time intervals (e.g, about five seconds) or at every driving 
distance or every driving time interval corresponding to the 
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vehicle speed • 

[0056] 

VL is acquired at Step S2 and VR is acquired at Step S3. 

Then Step S4 is followed at which decision is made on turning. 

More specif ically, the absolute value of VL- (VR - VL) is obtained 
and compared with the threshold a. When |VL"(VR - VL) | > a. 
Step S5 is followed and when IVL-(VR - VL) | < a. Step S6 is 
followed. 

[0057] 

At Step S5, the direction of the optical axis of projection 
light is fixed under the position control by the actuator on 
the basis of the control amount stored at Step SI. 
[0058] 

Step S6 is identical with Step S5 of Fig. 5. 
[0059] 

As described above, the contents of the projecting 
direction control involved with the headlamp are changed in 
proportion to the strength of centrifugal force during turning 
motion but with respect to the left and right headlamps provided 
in the forepart of the vehicle, there are a form of controlling 
the projecting directions simultaneously (synchronous control) 
and a form of controlling the projecting directions separately 
(asynchronous control) . 

[0060] 

In the latter case, for example, when the posture decision 
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means 3b decides the turning direction from a sign indicating 
the difference between the left and right wheel speeds, the 
direction of the optical axis of light projected from only the 
headlamp installed on the same side as the turning direction 
as seen from a direction along the direction of movement of 
the vehicle is controlled. In other words, the direction of 
the optical axis of light projected from the left headlamp 
(left-hand side in the direction of movement) provided in the 
forepart of the vehicle is controlled when the vehicle is decided 
to be turning to the left, whereas the direction of the optical 
axis of light projected from the right headlamp provided in 
the forepart of the vehicle is controlled when the vehicle is 
decided to be turning to the right. 
[0061] 

Fig. 7 shows a flowchart showing an example of control 
when turning is detected as described above. 
[0062] 

VL is acquired at Step SI and VR is acquired at Step S2 . 

Then Step S3 is followed at which decision is made on turning. 

More specifically, the absolute value of VL- (VR - VL) is obtained 
and compared with the threshold a. When |VL-(VR - VL) | > a. 
Step S4 is followed and when |VL-(VR - VL) | < a. Step S9 is 
followed. 

[0063] 

At Step S4, the turning direction is decided from the 



20 



sign of VR - VL. In other words. Step S5 is followed when (VR 
- VL) > 0 and Step S6 is followed when (VR - VL) .< 0. 
[0064] 

At Step S5, the vehicle is decided to be turning to the 
left from VR > VL and Step S7 is followed. At Step S5, further, 
the vehicle is decided to be turning to the right from VR < 
VL and Step S8 is followed. 
[0065] 

In consideration of the fact that one side of the vehicle 
body to which the vehicle makes a turn tends to float up during 
turning motion, the optical axis of light projected from one 
headlamp, out of the left and right headlamps, corresponding 
to the turning direction is corrected (in the following 
description, the left and right sides are defined as the vehicle 
is seen along the direction of movement of the vehicle, that 
is, seen from the rear of the vehicle to the front thereof). 
[00661 

In the case of turning to the left, for example, the 
direction of the optical axis of light projected from only the 
left headlamp is controlled at Step S7. In other words, with 
variation in the posture of the left portion of the vehicle, 
the optical axis of light pro j ected from the headlamp is controlled 
so that it is not excessively tilted upward. In the case of 
turning to the right, further, the direction of the optical 
axis of light pro j ected from only the right headlamp is controlled 
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at Step S8. In other words, with variation in the posture of 
the right portion of the vehicle/ the optical axis of light 
projected from the headlamp is controlled so that it is not 
excessively tilted upward. 
[0067] 

Step S9 is identical with Step S5 of Fig. 5. 
[0068] 

With the arrangement above, moreover, the following 
advantages are available. 
[0069] 

•Information on the left and right wheel speeds changing 
from moment to moment is acquired, whereby centrifugal force 
can be calculated from these pieces of information and information 
inherent in the vehicle (including vehicle width and weight), 
and the direction of the optical axis of projection light can 
be performed properly in response to the rolling condition 
(variation in the posture due to rolling can be apprehended 
accurately on the basis of centrifugal force) . 
[0070] 

•From the difference (VR - VL) or (VL - VR) between the 
left and right wheel speeds, the turning direction is made known 
by distinguishing between positive and negative. When the 
fitting position of the height sensor is leftish or rightish 
with respect to the vehicle body, the information obtained by 
the sensor varies with the fitting position even though the 
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slewing radius remains unchanged during turning motion to the 
left or right. Consequently, an of f set component (corresponding 
to the deviated amount of the fitting position with the center 
axis of the vehicle extended in the direction of movement of 
the vehicle and coming to zero when a fitting error is disregarded 
with the fitting position situated on the center axis of the 
vehicle body) is produced. On condition that the leftish and 
rightish turnings are distinguishable from each other, the effect 
of the offset component can be removed (in case that the turning 
direction is unknown, it is feared that the posture variation 
based on the asymmetry of the fitting position of the sensor 
can be overestimated or underestimated depending on the turning 
direction) . 

[0071] 

•When the sensor output caused by rolling during turning 
motion is decided to be dependent on the pitch variation in 
the form of providing only the front- or rear-wheel axle portion 
with the height sensor, there develops a problem of making the 
output of any other height sensor incomparable. However, the 
vehicle posture can be apprehendedmore accurately since a rolling 
generating condition is calculated quantitatively by seeking 
centrifugal force from the left andright wheel speeds as described 
above . 

[0072] 

Accuracy in the detection of the turning condition can 
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needless to say be increased by applying the invention to not 
only the one sensor system but also the form of attaching height 
detecting means to the respective front- and rear-wheel axle 
portions (so-called two sensor system) . 
[0073] 

[Effect of the Invention] 

As is obvious from the description given above, according 
to the invention as described in claim 1/ the correction of 
the optical axis of projection light can be made accurately 
by calculating the information involved with the left and right 
wheel speeds and information inherent in the vehicle including 
the width and weight of the vehicle so as to apprehend the rolling 
condition. 

[0074] 

According to the invention as described in claim 2, 
centrifugal force can simply be calculated from the left and 
right wheel speeds, the difference between the wheel speeds 
and vehicle weight and width, so that it is not needed to directly 
find the slewing radius when the centrifugal force is calculated. 
[0075] 

According to the invention as described in claim 3, when 
the amount of rolling produced by the centrifugal force during 
turningmotion is great, the control range or the control response 
of the projecting direction is restricted, whereby the optical 
axis of projection light is prevented from being corrected 
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improperly. 

[0076] 

Accordincpto the invention as described in claim 4, proper 
control is perf ormable by correcting the direction of the optical 
axis of light projected from the headlamp on only one side is 
made in response to the turning direction so as to distinguish 
between different behaviors involved with the turning direction. 
[Brief Description of the Drawings] 
[Figure 1] 

A block diagram showing a basic projecting direction 
control system configuration for a vehicle headlamp according 
to the invention. 

[Figure 2] 

Adiagram illustrating an arrangement of a height detecting 
means in the rear-wheel axle portion. 
[Figure 3] 

A diagram showing a situation while a vehicle is malcing 
a turn to the left. 

[Figure 4] 

A flowchart showing an example of control when turning 
is detected. 

[Figure 5] 

A flowchart showing another example of control when turning 
is detected. 

[Figure 6] 
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A flowchart showing still another example of control when 
turning is detected. 

[Figure 71 

A flowchart showing an example of control when the left 
and right headlamps are separately controlled in accordance 
with the turning direction. 
[Brief Description of the Drawings] 

1. . .projecting direction control system, 2 vehicle-posture 

detecting means, 3 ... light pro ject ion control means, 4... drive 
means, 5. . .vehicle headlamp 
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[Designation of Docijment] ABSTRACT 
[Abstract]' 

[Problem] To not only calculate centrifugal force from the 
information obtained on lateral wheel speeds with ease but also 
prevent vehicle posture variation caused by rolling being 
misidentified as pitch variation. 

[Means for Solving the Problem] A projecting direction control 
system 1 for a vehicle headlamp 5 is provided with wheel-speed 
detecting means 6 for detecting left and right wheel speeds 
and posture decision means 3b for calculating centrifugal force 
from the left and right wheel speeds obtained by the wheel-speed 
detecting means, difference between the wheel speeds, and 
information inherent in the vehicle including vehicle width 
and vehicle weight so as to apprehend a rolling condition. 
The rolling condition can be apprehended accurately from the 
direction and strength of the centrifugal force by calculating 
the centrifugal force during turning motion. 
[Selected Drawing] Fig. 1 
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